The aim of this study is to investigate the anxiety levels of high school students towards mathematics lesson according to gender variable. A total of 89 ninth grade students (29 females and 60 males) from various high schools were enrolled in Van province center in the 2017-2018 academic year. In the study, the data were collected by using the developed "Mathematical Anxiety Scale" of the researcher. In the analysis of the collected data, frequency and percentage values were taken and independent sample t test was used. According to the results of the study, high school students' mathematics anxiety levels were at medium level. In addition, there were no statistically significant differences in the anxiety levels of female and male students. While the test anxiety levels of the students who participated in the study were higher than the other anxiety levels, the lowest anxiety level was seen as lack of curriculum subjects.
Introduction
In recent years, mathematics anxiety has emerged as a common phenomenon experienced between primary school students and university students (Peker & Şentürk, 2012) . The anxiety, which is a feeling gained through the conditioning of learning-oriented theories, sometimes encourages people to engage in creative-constructive behavior with impulse and in some cases prevents such behaviors (Dursun & Bindak, 2011) . Mathematical thinking ability; students to receive information systematically, make logical predictions, reasonable and accurate comparisons and can make inferences. Therefore, it can be said that the success of the students in the mathematics course will contribute positively to the other courses. In addition, mathematical skills are one of the keys to the success of students in their daily lives (Alkan, 2011) . However, the fact that mathematical concepts are abstract and can not be related to daily life by students, and the lack of qualified learning-teaching environments in mathematics education make it difficult to learn the subjects of mathematics, which leads to negative emotions towards mathematics in students (Aydın & Keskin, 2017 ). An interesting subject for mathematicians and mathematics educators is the mathematics anxiety; Richardson and Suinn (1972) describe the use of numbers in daily life and academic studies and the sense of tension and anxiety that prevents the solution of mathematical problems. It is stated that mathematics anxiety may prevent their mathematics achievement among students and cause tensions in daily tasks such as counting money, checking bank account, evaluating sales prices, sharing workload among students (Richardson & Suinn, 1972) . Mathematics anxiety is a multi-faceted structure and is intertwined with concepts such as fear, contemplation and uneasiness (Baloglu, 2001) . Davarcıoğlu (2008) , in his research on the fear of mathematics, explained fear as a feeling of excitement, and fear turned into bodily reactions, such as trembling, flushing, not breathing, heart palpitations, fainting, and so forth. He also stated that mathematical anxiety was the result of his being physically exposed to situations. Aydin et al. (2009) stated that anxiety was a threatened state of fear and tension, and that it was a result of conflict and prevention in individuals, most of the time they stated that they reflect an unknown internal tension and uneasiness. It is stated that mathematics anxiety, which is a disturbing situation on the students, causes the student to be afraid of the course, not to participate in the activities related to the course in time, to decrease the rate of learning with the increase of panic and uneasiness and to hate the mathematics in a continuous failure (Alkan, 2010) .
Anxiety is defined as a state of uneasiness and anxiety felt by the individual in a general threatening situation (Scovel, 1991; Isık, 1996) . Despite its negative aspects, anxiety has stimulating, protective and motivating characteristics of the organism. Persons who prepare themselves against injury, pain, punishment, separation and frustration are the examples that can be given to the motivating characteristics when the anxiety is stimulating and taking precautions, and if it is negative, it is easier to overcome the fear of being protective and unsuccessful. Because of these characteristics, Allwright and Bailey (1991) argue that anxiety is not really a feeling to be avoided.
Anxiety is often described as a feeling of discomfort (Başarır, 1990) . A normal level of anxiety can help people to feel desire, to make decisions, to generate energy in line with the decisions taken, and to improve their performance using this energy. For example, a mid-level concern for a conference helps us better prepare for this conversation and perform better. In cases where we have no anxiety, the result is usually negative, since there is no desire to do the job to be done as well as we can. However, if the anxiety is very intense, it is prevented that the person uses his / her energy efficiently and directs his / her attention and power to the work he / she will do. The person can not use the full potential and reach the desired performance (Dursun & Bindak, 2011) .
The main source of anxiety in students is the fear of failure and the loss of self-respect that comes with it. Anxiety can adversely affect students' performance in a number of ways. Anxious students may have difficulty in learning and have difficulty in transferring and using their knowledge. The most common form of anxiety that makes the individual powerless is mathematics anxiety (Pintrich & Schunk, 2002) . It is also wrong to link the emergence and development of mathematics anxiety only to the student or the nature of mathematics. Factors such as the working conditions of the student at home and the learning environments in the school, the socio-economic status of the family and the level of education, teacher behaviors, and the quality of teaching are among the factors affecting the mathematics anxiety (Taylor & Fraser, 2003) .
The fear and anxiety of mathematics begin from the first years of student life. Mothers and fathers can be the model by transferring their fears to their children consciously or unconsciously. Parents, who are models, say that mathematics is difficult, people are afraid of mathematics, while at the same time they say that mathematics skills are very important for a person to be successful in the future (Thomas, 1998) .
In many studies on the effects of mathematics anxiety, the results of mathematical anxiety of individuals with mathematics anxiety, mathematical success, avoidance of mathematics courses, limitation of career and career choices, guilt and shame were reported (Byrd, 1982; Erktin et al., 2006; Ma, 1999; Richardson & Suinn, 1972; Suinn & Edwards, 1982; Tobias & Weissbrod, 1980) . The relationship between mathematics anxiety and mathematics achievement could not be clearly stated in the literature (Baloglu, 2004a; Reyes, 1984) . Although many studies have found a negative relationship between these two variables (Hembree, 1990; Ma, 1999; Miller & Bichsel, 2004; Reyes, 1984; Suinn & Edwards, 1982; Tobias & Weisbrod, 1980) , some studies have not shown a remarkable relationship (Fennema & Sherman, 1976; Richardson & Suinn, 1972) . Especially, in previous mathematics lessons, performance, mathematics attitude and mathematical self-concept are controlled, and the effect of mathematics anxiety is meaningless or diminished (Fennema & Sherman, 1976) .
Although mathematics lesson is a lesson that is faced by students at almost every level from primary to university, it is perceived as a difficult lesson to be learned by many students. This situation causes students to develop negative attitudes towards mathematics lesson and consequently decrease their success (Kurbanoğlu & Takunyacı, 2012) . Mathematics achievement is seen as an important factor in the professional development of students (Olkun et al., 2005) . It is seen that student and teacher candidates and even teachers have negative attitudes towards mathematics and that mathematics is perceived by many individuals as an area that is difficult to teach and learn (Delice et al., 2009) . There is an important role for students to develop positive attitudes towards mathematics lesson and to increase their success (Peker & Mirasyedioğlu, 2003) . Mathematics anxiety was defined as feeling anxiety and tension feelings in daily and academic life by solving mathematics problems and using numbers (Bindak, 2005b) . Mathematics anxiety is a vital phenomenon of vital importance from primary to university (Newstead, 1998; Yüksel-Şahin, 2008; Vinson, 2001; Uusimaki & Nason, 2004) .
In a significant part of the studies on mathematics anxiety, the factors that cause anxiety were determined and classified. According to Lazarus (1974) , mathematics anxiety is a concept that arises from the interaction of many factors. Berebitsky (1985) showed that teachers who are not proficient in mathematics, who have mathematics anxiety, abstract, symbolize, and mathematical rules are among the factors that make up the mathematics anxiety. Harris and Harris (1987) categorized the factors that could lead to mathematics fear and anxiety on three main axes: student-related, teacher-related and teaching-related (cited in: Baloğlu, 2001 ), Byrd (1982) explained the causes of mathematics anxiety; classified as situational, personality and personal reasons. The teaching methods used in mathematics education and the effects of mathematics teachers on students; attitude towards mathematics, personality reasons; gender, age and ethnicity can be given as examples of personal reasons (Baloğlu, 2001) . A significant part of the research on mathematics anxiety is the gender difference, which is one of the personal factors. In some studies, girls are reported to carry more mathematics anxiety than boys (İlhan & Sünkür, 2013; Akgün et al., 2007; Arı et al., 2010; Baloğlu, 2004; Ergene, 2011; Baloğlu, 2004b; Baloglu & Kocak, 2006; Hemree, 1990; Miller & Bichsel, 2004) , in some studies (Peker & Şentürk, 2012; Uysal & Selışık, 2016; Dursun & Bindak, 2011) , the anxiety levels of men are higher. Research showing that there is no significant relationship between gender and mathematics anxiety and overlapping with our study (Ma, 1999; Yüksel-Şahin, 2004; Arıkan, 2004; Aydın, 2011; Gierl & Bisanz, 1995; Lussier, 1996; Dede & Dursun, 2008; Dursun & Bindak, 2011; Aydın & Keskin, 2017; Eskici & Ilgaz, 2019; Aydın, 2011; Taşdemir, 2015; Yücel & Koç, 2011; Adal & Yavuz, 2017; Tuncer & Yılmaz, 2016; Küçük Demir et al., 2016) it is also possible to come across. As a result of the literature review, it is seen that mathematics anxiety is an important affective factor closely related to many subjects ranging from attitude towards mathematics to success, from avoiding mathematics to career and career choice. In this context, it is important to determine the mathematics anxiety levels of the students and to examine them according to various variables.
Method
The research was designed in the relational survey model. The relational research model is a research model that aims to determine the presence or degree of coexistence between two or more variables (Karasar, 2005) . In this study, the relationship between gender anxiety and gender was investigated.
Working Group
The universe of the study consists of the ninth grade students attending various high schools in the 2017-2018 academic year in the city of Van. The random sampling method was used to determine the research sample. The study group consisted of 89 students (29 females and 60 males) studying in state high schools in Van. 
Data Collection Tools
In order to collect data, "Mathematics Anxiety Scale" developed for high school students was used by the researcher. During the preparation process of the scale, high school students' thoughts about teaching mathematics subjects in the curriculum have been taken. A total of 27 items were prepared to be included in the scale in the light of the opinions and researchers obtained from the students. Based on these items, three experts and 10 final year students were selected and the items which were suitable for being included in the scale were selected. Thus, from the 27 items that were initially found, 20 items were selected and the scale was finalized by subtracting similar substances which did not serve the purpose.
The reliability coefficient of the scale was calculated as .725. The answer options and scoring of the items in the scale are "agree = 1", "undecided = 2" and "disagree = 3". Likert-type and three-graded scale indicates the low level of anxiety. The lowest score that can be obtained from this scale is 20 and the highest score is 60.
The scale was analyzed according to the mathematics anxiety states of the students participating in the study, the mathematics anxiety states according to their gender and whether the mathematics anxiety changes according to gender, the attitudes towards textbooks, the teachers, the exams, the lack of secondary school subjects and the sub-factors such as the concern for the curriculum.
Data Analysis
Data were analyzed manually by the researcher. In the analysis of data, frequency and percentage values were taken and independent sample t test was used. The significance level was taken as p = .05 in all analyzes.
Results
In this section, the main problem of the research and its sub-problems will be given.
Mathematics Anxiety Levels of Students
Mathematics anxiety scores of high school students participating in the study are presented in table 2. When table 2 is examined, the mathematics anxiety scores of the 89 high school students who applied the scale ranges from 25 to 57 points as seen in table 2 and the mean score of anxiety was 42.82. Considering the calculation of the students' anxiety level, the average range of the scale is taken into consideration by calculating the range width / number of groups to be performed (Tekin, 1993) . High anxiety level between 20-33.3, moderate anxiety between 33.4-46.7 and 46.8-60 was interpreted as no anxiety. According to this, it can be said that the anxiety levels of the students who participated in the research were moderate. When table 3 is examined, it is seen that the averages of 20 items directed to the students are examined separately, while the lowest average is 1.27 with the test anxiety factor while the highest with 2.66 is the lack of curriculum subjects. In other words, the level of test anxiety of the students participating in the research is higher than the other anxiety levels. The lowest level of anxiety was also seen as a concern for the lack of curriculum subjects.
Student's Mathematics Anxiety Differences by Gender
In order to determine whether there is a difference between the anxiety levels of the male and female students, t-test was conducted with the anxiety scale and independent groups. When table 4 is examined, there is a difference of .67 between female and male students in terms of the average scores obtained from the mathematics anxiety scale. In order to determine whether this difference was significant, t-test was applied to the mean scores of the students and t = .45 was found (t 87 = .45 ˂ 1.99). This value is below the value of 87 degrees of freedom .05 is significantly lower than the value of 1.99 at the significance level. According to these values, although there was no significant difference between female students' anxiety scores and mathematics anxiety scores, it was observed that female students' anxiety levels were lower than male students. When the results of table 5 are examined, t-test was used to test whether there was a statistically significant difference between the averages related to the anxiety caused by the attitude towards the textbooks of high school students and t = .44 value was found (t 87 = .44 < 1.99). There was no significant difference between the genders as 87 degrees of freedom was significantly smaller than the 1.99 table value at .05 significance level. In spite of these data, it was observed that the anxiety level of female students was lower than the anxiety level of male students.
In order to test whether there is a statistically significant difference between high school students' anxiety-related averages and t = .81 value was found (t 87 = .81 <1.99). There was no significant difference between the genders as 87 degrees of freedom was significantly smaller than the 1.99 table value at .05 significance level. Despite these data, it was observed that the anxiety level of female students was lower than the anxiety level of male students.
In order to test whether there is a statistically significant difference between the mean scores of the high school students in terms of test anxiety, t-test was performed and t = .3 value was found (t 87 = .3 <1.99). There was no significant difference between the genders as 87 degrees of freedom was significantly smaller than the 1.99 table value at .05 significance level. Despite these data, it was seen that the anxiety levels of male students were lower than the female students' anxiety level.
In order to test whether there is a statistically significant difference between high school students' anxiety related to the inadequacy of secondary school subjects, t-test was performed and t = .22 value was found (t 87 = .22 <1.99). There was no significant difference between the genders as 87 degrees of freedom was significantly smaller than the 1.99 table value at .05 significance level. In spite of these data, the anxiety level of male students was lower than the anxiety level of female students.
In order to test whether there is a statistically significant difference between high school students' anxiety-related averages according to gender, t-test was performed and t = .72 value was found (t 87 = .72 <1.99). There was no significant difference between the genders as 87 degrees of freedom was significantly smaller than the 1.99 table value at .05 significance level. Despite these data, it was observed that the anxiety levels of male students were lower than the anxiety level of female students.
Conclusion and Suggestions
In this study, it was aimed to determine the anxiety levels of high school students towards mathematics lesson and to examine them according to subfactor variables such as textbooks and gender, satisfaction with the teacher, test anxiety, the insufficiency of the secondary school they studied before and the anxiety arising from the curriculum and the following results were obtained:
One of the most frequently examined factors related to mathematics anxiety is gender (Hembree, 1990) . Gender factor has been the most important factor that has been investigated to alone but has not yet reached a clear conclusion.
From the findings of the study, the mathematics anxiety of 9th grade students was examined according to gender. When the differences between general averages in mathematics anxiety were examined, it was seen that the mathematics anxiety levels of female students were lower than that of male students. In addition, it was observed that there was no significant difference in anxiety about the attitudes towards the textbooks, anxiety arising from the attitudes towards the textbooks, anxiety of the teacher, the anxiety of the exam, the anxiety stemming from the inadequacy of the secondary school subjects and the anxiety level of both groups. The results of this research have been done in many research (Ma, 1999; Yuksel-Sahin, 2004; Arikan, 2004; Aydin, 2011; Gierl & Bisanz, 1995; Lussier, 1996; Dede & Dursun, 2008; Dursun & Bindak, 2011; Eskici & Ilgaz, 2019; Aydin, 2011; Tasdemir, 2015; Yucel & Koc, 2011; Adal & Yavuz, 2017; Tuncer & Yılmaz, 2016; Küçük Demir et al., 2016) . However, the findings of our study do not correspond with some research findings. For example; (İlhan & Sünkür, 2013; Akgün et al., 2007; Arı et al., 2010; Baloğlu, 2004; Ergene, 2011; Baloğlu, 2004b; Baloğlu & Koçak, 2006; Hemree, 1990; Miller & Bichsel, 2004) , different grade level students' mathematics anxiety in mathematics anxiety and females' level of anxiety is higher, while in some studies (Peker & Senturk, 2012; Uysal & Selışık, 2016; Dursun & Bindak, 2011) higher levels of anxiety in males is observed.
Considering the research results, the following recommendations can be made:
In order to overcome the differences in gender in students' mathematics anxiety; mathematics teachers can avoid gender-related comparisons, and they can be interested in the same diligence as the questions of each student.
According to the interest in mathematics, differences in mathematics anxiety may not be possible. For this reason, mathematics teachers may be more sensitive to all students being involved in mathematics.
In order to overcome the differences arising from the satisfaction of teachers in mathematics anxiety; mathematics teachers can take measures to ensure students' satisfaction. For example; they can give importance to the use of materials in mathematics lesson, prefer to teach by embodying the subjects, be able to have a friendly, patient and tolerant approach to their students, communicate effectively with their students and so on. Considering that students who love mathematics develop a positive attitude towards mathematics lesson, their grades increase and mathematics anxiety decreases; The learning-teaching environment can be organized in such a way that students can learn mathematic. In addition, mathematics teachers can teach mathematics lessons by making use of teaching-learning strategies that center students, making mathematics lessons more enjoyable.
Teaching methods can be revised to alleviate mathematics anxiety. For example, by giving students more say in mathematics courses, students' attitudes towards mathematics can be made positive by taking a student-centered approach, taking a more tolerant approach to failures, and even caring for the smallest successes. This kind of approach can help students gain self-confidence and to experience less anxiety when faced with mathematics (Curtain, 1999) . In the research findings, it was emphasized that mathematics anxiety was a congenital problem rather than being learned, and that the teaching methods used increased the mathematics anxiety (Kaja, 2002) .
If there is missing information from the secondary school, they must be removed by the mathematics teacher.
If there is a negative situation in the curriculum, this situation should be minimized by the mathematics teacher and the school administration.
In the case of a situation that is not understood in the textbooks or exceeds the level of the students, it should also be corrected by the cooperation of the mathematics teacher and the school administration.
Recommendations for Further Research
This research has been carried out on quantitative and 9th grade students, and in the following research, students' mathematics concerns can be examined in more depth by using qualitative method.
